Abstract. Laogang solid waste recycling base is the main place of Shanghai's domestic waste disposal, including all kinds of electricity, heat, gas energy and load. On the basis of the independent operation of multi-energy networks, such as electricity, heat and gas, the construction of energy internet with electricity as the core and the comprehensive utilization of various energy sources have been constructed. Through the intelligent monitoring device installed in Laogang base, the real-time monitoring of the energy data including electricity, heat and gas is completed, and the concrete calculation algorithm of the big data is analyzed. Meanwhile the analysis and the application of the data are displayed.
Introduction
City solid wastes mainly include city garbage, food waste, industrial waste, construction waste, municipal sludge and other solid waste. Solid wastes are the serious source of pollution, as well as a valuable resource. Solid wastes were treated with the principle of reduction, reuse and harmlessness [1] . The most common treatment methods are sanitary landfill, biological treatment, incineration and power generation, so as to realize the cyclic utilization of resources and the ecological protection of the environment.
In the solid waste treatment, recycling of energies exist in different ways. The product of one process can serve as a raw material for another process [2] . For example, a lot of sludge will be produced in the treatment of leachate, and the sludge can be used as the raw material for waste incineration. Overall, when the whole process of solid waste treatment is handling the garbage, it can achieve almost zero emission of pollutants as well as output useful energy resources, including power from incineration, landfill gas, heat energy and so on.
It can be seen that the base contains heat, gas, electricity and other kinds of energies. Both energy utilization and energy production are in the same place. It makes the base has the prerequisite for the construction of the energy internet with a large multi-energy system [3, 4] . This energy internet contains different energy network with power monitoring, thermal monitoring, gas monitoring, water supply monitoring and other real-time data, also includes complex load data such as electricity, heat, gas, traffic and so on. The amount of data needed to process is quite large, thus the cloud computing and big data technology provide technical support for the relevant information and characteristic parameters of the distributed energy for the energy internet. Big data refer to the massive data processing which is not available for the traditional database [5] . Cloud platform is a way by which people can be free to get results, no limit on time and place, by using the cyber source to achieve virtualization [6] .
Overview of Laogang
Laogang is located in Pudong, Shanghai and is the largest solid waste disposal site in Shanghai. There are three main parts related to energy internet which are leachate treatment plant, landfill and garbage incineration power plant, including electricity, heat, gas and other complex energy and loads, so there exists the requirement to construct energy internet. When the energy internet is formed in Laogang, different forms of energy can realize the open interconnection and free transmission in the network. Besides, the full use and sustainable development of energy will be guaranteed.
Leachate Treatment Plant
In the process of leachate treatment, the pretreated leachate enters the MBR (Biological membrane reaction) system. Deep treatment of the reverse osmosis system is carried out after the biochemical treatment is completed. The whole process will produce a lot of sludge, the biochemical reaction in the aerobic tank will produce a lot of heat energy, and the anaerobic reaction will produce a lot of methane. It can be seen that the production process of leachate treatment plant needs to consume huge amount of electric energy, but at the same time it will also produce a lot of methane, heat and other available energy.
Landfill
A large amount of landfill gas can be produced in the fourth landfill, and it can be stored or used to generate electricity. Landfill gas can be used to drive an internal combustion engine to produce electricity. In this way, the landfill gas produced from one cubic meter of garbage can generate more than 160 kWh electricity. Landfill gas power plant has not only realized the self-use generation, but also can provide the surplus power into the power grid. Meanwhile there will be a lot of heat generated in this process.
Waste Incineration Plant
The waste incineration plant is an important place for garbage disposal in Laogang. There is large amounts of electrical energy and heat generated during the process of waste incineration. The ash remained after combustion can also be used as building materials, thus realizing the goal of garbage reduction and resource optimization.
Because the distribution of the factories in Laogang is quite concentrated, and every factory is with different energy and load such as electricity, heat, gas and so on, the utilization and the generation of each energy form is close and substitutability. 
Analysis of Big Data Structure of Energy Internet in Laogang
The basic data of the Laogang base are the necessary research foundation for the construction of Laogang energy internet, and real-time monitoring of the power index in the Laogang power network is the key to the optimal operation of the energy internet [7, 8] . This paper takes the typical representative-the power network as the core research. The research of power network is focused on the power data analysis, and use big data analysis method to analyze the data structure of the Laogang energy internet.
The power monitoring device samples 256 times within 20 milliseconds. The data calculating and sampling time is a complete cycle (0.2s). 30 seconds has 145 complete processing cycles (including fault-tolerant time), and the average value within 30 seconds can be obtained. All of these data are the basis for big data analysis.
Voltage and current is basic index of the power grid analysis. On this basis, lots of power parameter such as power, electricity, frequency, harmonic and so on can be calculated. Take A-phase voltage as an example, based on the definition of voltage RMS, the effective value of a sampling period of A phase voltage can be calculated as follows (T=20, N=256): Within one sampling period, the power can be calculated by voltage and current, the specific formula is as follows:
The principle of reactive power and active power calculation are basically the same, and the only difference between them is that there is a The apparent power is calculated by the product of the port voltage and the current RMS, the calculation formula of average apparent power in a sampling period is as follows:
When calculating the power factor, the effects of harmonics should take into account, so the calculation of power factor can not directly use P/S. The distortion power should be considered. If T is used to denote the distortion power, The electricity consumption analysis is introduced by taking the active power as an example, because the consumption analysis principles of active and reactive electricity are the same. Active electricity is the result of integrating the active power, and the unit is h kW ⋅ . Electricity within any time period can be calculated with this method (n is the number of 30 seconds in the period).
By using fast fourier transform (FFT), which is the basis of the frequency calculation, The discrete signals in time domain are transformed into frequency domain after FFT, so the 2nd to 50th harmonic amplitude and phase angle can be calculated, and the frequency can be calculated as follows: THD (Total Harmonics Distortion) and VCF (Voltage Distortion Rate) can indicate the degree of waveform distortion caused by harmonics. THD is the ratio of the RMS value of all harmonic components to the amplitude of the fundamental, VCF is the ratio of the RMS of the harmonics to the effective value of the fundamental.
Application of Big Data Analysis
The real-time electric monitoring index of each electrical equipment include active power, reactive power, apparent power, bus voltage, transformer temperature and so on, and the monitored data is sent up to cloud platform every 30s,which is the platform for big data analysis. Fig. 2 is the power monitoring interface, and it consists of four parts: power analysis, electricity analysis, power factor analysis and frequency analysis. All the massive data, including a large amount of historical data and real-time data, are calculated according to the calculation principle described in the previous section, and it is the basis for analysis of the power grid in energy internet. Laogang power grid in the energy internet can be analyzed by the massive data(historical data and real-time data),including electricity report, power analysis, network losses analysis, timespace equilibrium of load analysis, power quality and systematic analysis. Fig. 3 shows the details of power analysis results.
The data structure analysis of Laogang energy internet can monitor and analyze the operating conditions, it can optimize the energy internet operation, and it can be served as a typical demonstration to the same type of solid waste disposal bases.
Summary
Firstly, the relationship among power network, heat network and natural gas network in Laogang solid waste recycling base is highly close, all these energy networks are integrated to build the Laogang energy internet demonstration base. Secondly, real-time data monitoring of the energy network is the basis of the big data structure analysis, and it should ensure the reliability and accuracy of the data monitoring as much as possible.
Thirdly, Cloud platform construction is conducive to further promote the energy internet development, data analysis methods and means should promote in diversity and comprehensiveness. In this way, the comprehensive utilization from electricity, heat, gas energy in Laogang could be promoted easily.
